On the 30th day of experimental feeding , pain threshold and heart frequency were tested in the three groups . After that, thiamine deficient rats were given 10 mg/kg thiamine monophosphate disulfide intraperitoneally (i.p.). These rats were still housed in mesh cages, but were provided thiamine added normal diet (Funabashi Farm Co ,J apan). 14 days after the injection of thia- on the 30th day . During this period of thiamine deficient feeding, only thiamine deficient rats showed marked bradycardia and polyneuritis, as shown in Table 1 . The heart frequency of the thiamine deficient rats amounted to 281.4 beats per minute , which was less than 69% of that of the control group. According to Iwata et al. 7) , animals on a thiamine deficient diet, showing a heart frequency of less than 70% of that of control group, are regarded as acutely thiamine deficiency. Judging from the decrease in heart frequency and weight loss among thiamine deficient rats in this experiment , it seems they can be considered as exemplifying a state of severe thiamine deficiency .
As shown in Table 2 , pain sensitivity is reduced in thiamine deficent rats , the effectb eing statistically significant as compared with normal and pair-fed groups on the 30th day of experimental feeding when it was measured by hot plate method (P< 0.01). However, the pain threshold of thiamine deficient group remained within normal limits when measured by tail flick analgesia meter in this period. On the other hand, the thamine deficient group treated with thiamine 14 days before test, returned to normal growth and heart frequency, as shown in Table 1 . In these rats, the pain threshold had significantly decreased within the normal limits of that of 30th day by hot plate method (P<0.01).
However, there were no significant changes among the three groups which were measured by tail flick analgesia meter, 14 days after the i.p. injection of thiamine in this experiment ( Table 2) .
In this experiment, thiamine deficiency showed an antinociceptive effect in the hot plate test, but failed in the tail flick response. It is suggested that the tail flick response is largely a segmental spinal event, whilst the response in the hot plate test is based on large neuron loops involving the brain stem8). It is also well known that dietary-induced thiamine deficiency produces various neurological symptoms in animals consisting of both central and peripheral nervous system dysfunction1). Classical Peters' work suggested that thiamine deficiency produced a biochemical lesion in the oxidation of pyruvate, followed by pathological damage9). Collins has also found such lesions in the brain stem of animals, maintained on a thiamine deficient diet10).
Presumably, thiamine deficiency may affect the large neuron loops involving the brain stem but may not so influence the tail flick response by an action on the spinal reflex pathway beyond the nociceptive afferent.
Whatever the mechanism underlying the pain threshold increasing effect by thiamine deficiency by hot plate method, it is evident the changes of pain threshold can be a consequence of the thiamine deficient feeding since it is reversible.
Finally, attention must be paid to factors that modulate pain threshold, such as anxiety, depression, fatigue as reported11), and besides thiamine deficiency in this experiment.
